Cholesterol and cognition: rationale for the AD cholesterol-lowering treatment trial and sex-related Differences in beta-amyloid accumulation in the brains of spontaneously hypercholesterolemic Watanabe rabbits.
This report presents the scientific rationale and hypothesis for the investigator-initiated, double-blind, placebo-controlled Alzheimer's Disease Cholesterol-Lowering Treatment Trial. As part of the supporting preclinical data, accumulation of neuronal beta-amyloid immunoreactivity was investigated in 12-month-old male spontaneously hypercholesterolemic Watanabe rabbits, female Watanabe rabbits between 3 and >36 months of age, and untreated female New Zealand white rabbits between 6 and 12 months of age. Prior evidence suggests that there are significant accumulations of neuronal beta-amyloid immunoreactivity in the cholesterol-fed New Zealand white rabbit. At 3 months of age, abundant beta-amyloid immunoreactive neurons are also found in female hypercholesterolemic Watanabe rabbits. By 6 months of age, as female Watanabe rabbits are approaching sexual maturity, the number of beta-amyloid immunoreactive neurons was somewhat reduced, but the intensity of the immunoreactivity was clearly and consistently diminished. Very few neurons expressing beta-amyloid immunoreactivity were identifiable among the 12-month-old Watanabe female rabbits. Variably increased numbers of intensely stained beta-amyloid immunoreactive neurons were observed in retired breeder female animals over 3 years of age. Twelve-month-old male Watanabe rabbits exhibited levels of neuronal beta-amyloid immunoreactivity consistent with younger and older female animals, but greater than the adult 12-month-old females. Cholesterol levels in the blood were not noticeably different among females over the age range investigated or compared to 12-month-old males. Estrogen levels varied with age in female Watanabe rabbits in an apparent inverse relationship with neuronal beta-amyloid immunoreactivity. However, there was no evidence of increased neuronal beta-amyloid immunoreactivity in untreated female New Zealand white rabbits with "normal" circulating cholesterol levels at any age investigated. Therefore, under conditions of stable, but elevated, circulating cholesterol levels, pathologic accumulation of neuronal beta-amyloid immunoreactivity was similar in male Watanabe rabbits and female animals prior and subsequent to estrus. The intensity of observable neuronal beta-amyloid immunoreactivity accumulation decreases in female animals as circulating estrogen levels increased with sexual maturity. These data suggest that a loss of circulating estrogen could mark the collapse of a system previously protecting a female from conditions conducive to production of beta-amyloid as a putative neurotoxin in AD. This may, in part, explain the epidemiological evidence for "protective" effects of estrogen in AD.